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Abstract 
Objective To present findings from implementation and scale-up of human 
immunodeficiency virus (HIV) self-testing programmes for female sex workers in 
Malawi and Zimbabwe, 2013–2018. 
Methods In Zimbabwe, we carried out formative research to assess the 
acceptability and accuracy of HIV self-testing. During implementation we evaluated 
sex workers’ preferences for and feasibility of distribution of test kits before the 
programme was scaled-up. In Malawi, we conducted a rapid ethnographic assessment 
to explore the context and needs of female sex workers and resources available, 
leading to a workshop to define the distribution approach for test kits. Once distribution 
was implemented, we conducted a process evaluation and established a system for 
monitoring social harm. 
Findings In Zimbabwe, female sex workers were able to accurately self-test. 
The preference study helped to refine systems for national scale-up through existing 
services for female sex workers. The qualitative data helped to identify additional 
distribution strategies and mediate potential social harm to women. In Malawi, peer 
distribution of test kits was the preferred strategy. We identified some incidents of 
social harm among peer distributors and female sex workers, as well as supply-side 
barriers to implementation which hindered uptake of testing. 
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Conclusion Involving female sex workers in planning and ongoing 
implementation of HIV self-testing is essential, along with strategies to mitigate 
potential harm. Optimal strategies for distribution and post-test support are context-
specific and need to consider existing support for female sex workers and levels of 
trust and cohesion within their communities. 
Introduction 
Female sex workers are a marginalized group who are disproportionately affected by human 
immunodeficiency virus (HIV) infection.1 Despite reduction in HIV infections in the general 
population, the prevalence and incidence of HIV among female sex workers remain 
extremely high.2–4 In sub-Saharan Africa the proportion of HIV infection in the general 
female population that is attributable to sex work is estimated to be 17.8% (upper to lower 
estimates obtained from sensitivity analysis: 13.6–22.1%).5,6 Due to multiple barriers, female 
sex workers underuse HIV services, including HIV testing services.4,7,8 Increasing the 
engagement of female sex workers in HIV testing services is the first step towards prevention 
and care services that will minimize health inequity. Increasing timely initiation of 
antiretroviral therapy (ART) should reduce morbidity for these women and onward HIV 
transmission to partners and clients of sex workers. 
Self-testing for HIV may be particularly appropriate for female sex workers as an 
additional testing option. Female sex workers need, and often desire, frequent re-testing and 
typically have high knowledge of HIV. HIV self-testing has been shown to be acceptable and 
feasible for female sex workers and to increase the uptake of testing. Self-testing may 
improve the efficiency of testing among both female sex workers and health-care 
providers.9,10 Modelling studies in Zimbabwe demonstrated that increasing HIV testing 
among female sex workers could be one of the most cost–effective uses of HIV self-testing.11 
Secondary distribution of kits to other female sex workers and sexual partners is also 
feasible.12,13 A study in Uganda showed that, similar to general populations, HIV test 
sensitivity among female sex workers can be low when test kits are distributed without 
support for carrying out the self-test.9 A concern for this high HIV-incidence population is 
the limited analytical sensitivity of HIV self-testing for detecting early infection in female sex 
workers, especially among those taking pre-exposure prophylaxis.2 HIV self-testing may 
facilitate testing among sex workers’ peer and sexual networks, but this may also make the 
method more prone to coercive misuse than other testing strategies. 
The feasibility of scaling-up HIV self-testing programmes for female sex workers is 
of interest to national HIV programmes. However, the optimal models for distributing kits 
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and providing support for women needing confirmatory testing remain undefined, and 
balancing the potential risks and benefits of self-testing is needed in this context.  
We have conducted HIV self-testing implementation research among female sex 
workers in Malawi and Zimbabwe. Zimbabwe has one of the few nationally scaled 
programmes for female sex workers in Africa (Sisters with a Voice), established in 2009.14 
The Sisters clinics are co-located within government services in convenient, discreet 
locations, with staff trained to maintain a friendly and non-judgemental environment. 
Services are supported by a network of peer educators. To date over 65 000 women have 
received services nationwide. The National HIV/AIDS Programme in Malawi, by contrast, 
has focused on meeting general population needs through public clinic-based services that 
exemplify a public health approach. There has been little focus on the specific needs of key 
populations in Malawi until dedicated funding for services for female sex workers became 
available in 2015. 
We present and compare findings from programmes for implementation of HIV self-
testing for female sex workers in these two countries. We discuss similarities and differences, 
lessons learnt, knowledge gaps and the feasibility of scaling-up HIV self-testing 
programming for female sex workers. 
Methods 
The settings for the studies in Malawi and Zimbabwe are shown in Box 1. In Table 1 we 
summarize the research methods and dates in the development of HIV self-testing 
programmes by the three phases: (i) formative assessment, (ii) implementation and (iii) scale-
up. All research was reviewed and approved by the relevant institutional review boards for 
each country. 
Formative assessment phase 
In Zimbabwe, the formative research initially aimed to assess the acceptability and accuracy 
of HIV self-testing. From November to December 2013 we surveyed a representative sample 
of female sex workers from 14 sites nationally16 and asked about the hypothetical 
acceptability of HIV self-testing. Additional formative research in August to September 2015 
aimed to evaluate self-testing accuracy among a convenience sample of female sex workers 
attending a Sisters clinic in Harare for HIV testing. Women were provided with validated 
pictorial instructions for use and a video demonstration. Self-test results were compared with 
confirmatory test results conducted by a health-care provider.  
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In Malawi, little existing information was available on the population and lifestyle of 
female sex workers. Our formative research therefore aimed to explore the context and needs 
of female sex workers and to define the distribution approach for HIV self-testing. We 
conducted a rapid ethnographic assessment of female sex workers from January to June 2016. 
This assessment was followed by a participatory workshop in September 2016 with various 
stakeholders, including female sex workers, to present the results of formative research and 
invite input on the proposed peer-distribution model. 
Implementation phase 
As a first step towards implementation of routine HIV self-testing in Zimbabwe, we 
conducted an observational study from November 2015 to April 2016 of all female sex 
workers who presented at the Sisters clinic in Harare. We assessed their preferences for HIV 
self-testing versus standard provider-delivered testing. We also carried out in-depth 
interviews with women selected from among those who opted for self-testing, to explore their 
preferences around distribution and support strategies. 
In Malawi the peer-distribution model proposed in the formative research was 
implemented, whereby self-testing kits are distributed by other sex workers. During the 
implementation phase, from February 2017 to July 2017, we conducted a descriptive analysis 
of the uptake of self-testing kits and use of post-test support. We explored the acceptability 
and feasibility of the peer-distribution model though a process evaluation with focus group 
discussions with female sex workers and peer distributors. Once self-testing distribution was 
initiated, we established a parallel system for social harm monitoring and reporting through 
cross-sectional surveys and event diary reporting by female sex workers who received test 
kits, carried out from February 2017 to November 2017.  
Scale-up phase 
To date, only Zimbabwe has scaled-up HIV self-testing services, starting in October 2016. 
Distribution via community outreach began in September 2017, and secondary distribution of 
self-test kits for sexual partners was introduced in October 2017. We analysed routine 
programme data through September 2018 to describe uptake of self-testing by female sex 
workers, and the number of self-test kits which female sex workers accepted for secondary 
distribution to their regular partners or clients. During this period, we explored additional 
approaches to HIV self-testing service provision in Zimbabwe through focus group 
discussions with stakeholders, including female sex workers, peer educators and service 
providers. 
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Results 
Formative assessment phase 
Zimbabwe 
In the initial formative assessment, we found high acceptability of self-testing among female 
sex workers. Of 2722 women interviewed, 2069 (76%) reported being somewhat or very 
interested in testing themselves (versus not at all interested) and 1960 (72%) thought that if 
self-testing were available they would test more often.  
We found high accuracy of HIV self-testing when combined with pictorial 
instructions for use and an instructional video. Nine of the 40 female sex workers who 
participated in the accuracy study had reactive self-tests and all of these were confirmed HIV-
positive (sensitivity: 100%; 95% confidence interval, CI: 88–100%). Thirty-one women 
tested HIV-negative with both HIV self-testing and confirmatory testing (specificity: 100%; 
95% CI: 83–100%). When we consider one report of an unsure self-test result as false 
positive, specificity is 96.8% (95% CI: 66–100%). 
Malawi 
During the rapid assessment in Malawi we identified three categories of female sex worker: 
bar-based, street-based and home-based. Street-based female sex workers were hard to reach 
for services, although, along with home-based workers, were more independent and tended to 
have stronger support networks than bar-based workers. All female sex workers were highly 
mobile, following periodic transaction sex markets, although bar-based female sex workers 
were less so. Alcohol use was common and was a feature of transactions and negotiations 
with clients. 
Women’s preference was for distribution of HIV self-testing kits through peers rather 
than general population clinics. However, some women expressed reservations that other sex 
workers’ knowledge of the use of HIV self-testing could be used against them when 
competing for clients. Concerns about how to securely store kits led to the decision for 
weekly stocks to be delivered to peer distributors, although this proved logistically difficult to 
maintain. There were also concerns about whether peer distributors would maintain 
confidentiality. 
Implementation phase 
Zimbabwe 
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In the 6-month observational study of implementation of HIV self-testing in Zimbabwe, 325 
(54%) of the 607 female sex workers who participated opted for HIV self-testing over 
provider-delivered testing (Table 2). Almost all women (313; 96%) opted to test onsite, rather 
than take the test away. In structured interviews with women who self-tested, acceptability of 
self-testing was high, with all women reporting the test was not difficult to use and 320 
(98%) comfortable learning their result without a provider being present (Table 3). All the 
women said they would recommend HIV self-testing to family and friends, and 262 (81%) 
would recommend to clients. Of the 98 (30%) women with reactive HIV self-testing results, 
97 (99%) had attended post-test services within 2–4 weeks (the time of the follow-up 
questionnaire). Among women testing negative, all wanted HIV self-testing to be available to 
them in the future, with 222 (98%) preferring to re-test at home, with or without someone 
else present. In open-ended questioning, where more than one response could be provided, 
women thought HIV self-testing kits should be distributed via a clinic (202 women; 62%), 
pharmacy (59; 18%), peers (46; 14%) or workplace (42; 13%). Suggestions for promotion of 
HIV self-testing were via mass media, pamphlets or posters at beer-halls and clinics, and peer 
education and outreach. Some women (124; 38%) thought that coercing individuals into 
testing was possible if HIV self-testing became widely available. 
In qualitative analysis from in-depth interviews with 31 female sex workers, women 
reported recognizing their high risk of being HIV-positive and wanting to access onsite 
confirmatory testing and ART if needed. The women were also concerned that others would 
find out if they took the self-test kit home. Female sex workers reported being attracted to 
HIV self-testing for its novelty and the chance to be among the first to try it. They endorsed 
the video instructions in the local language as easy to understand. Although most women 
would recommend self-testing to clients, the nature of the relationship was critical in this 
respect, with fears of discouraging irregular clients and otherwise little motivation to discuss 
HIV self-testing during a brief sexual encounter. A minority of participants indicated they 
would find client self-testing informative as a measure of transmission risk, which would help 
maintain their HIV-negative status. Willingness to discuss HIV self-testing with regular 
sexual partners and clients was higher. 
Malawi 
Implementation in Malawi started with recruitment and training of 28 peer distributors in 
January 2017 including one lead peer-distributor from each district. Eight peer educators 
were dropped due to poor performance, and five new distributors were trained in their place. 
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Over the 6-month study period, a total of 5281 test kits were distributed by 25 peer 
distributors. On average, each peer distributed 211 test kits, mostly to young female sex 
workers aged 16–24 years (3010 kits; 57%); 264 (5%) kits went to female sex workers older 
than 35 years. Kits were distributed to venue-based (3644 kits; 69%), home-based (1003; 
19%) and street-based (634; 12%) female sex workers. Nearly one-third (1592; 30%) of tests 
were done under observation of a peer distributor, 2240 (42%) were administered by peer 
distributors and 1449 (27%) were self-administered in private. Heavy reliance on peer 
distributors could be explained by the low literacy in this group of female sex workers 
(Table 2). 
Almost all (4964; 94%) tests were used within 7 days. Based on late reading of 4096 
(78%) returned test kits, an estimated 1352 (33%) were reactive (Table 3). However, this is 
likely imprecise because late reading has been associated with inflated estimates of 
positivity.17 Linkage to support services could only be verified for 61 female sex workers, 
likely due to a combination of reporting issues. Problems included female sex workers 
presenting at a range of health-care facilities, making tracking difficult, and high rates of 
previously known HIV-positive status through the standard HIV testing services provided by 
Pakachere Institute. 
In the cohort study of social harm, none of the 265 female sex workers who self-tested 
reported any experiences of social harm, despite there being systems in place to do so. 
However, the women’s diary reports noted 29 events of coercive testing and 28 forced 
disclosures between female sex workers and established intimate partners, family members, 
peers or peer distributors. Some female sex workers reported regretting testing. Some women 
experienced physical violence, mostly perpetrated by an established partner, linked to 
disclosure of results or requesting that a partner also test, and typically in the context of pre-
existing relationship violence. No women reported breaches in confidentiality by peer 
distributors. Peer distributors reported experiences of social stigma, questioning of their 
credentials and low-grade violence by female sex workers who self-tested and other 
community members. 
Analysis of focus group discussion data from the process evaluation indicated that 
many peer distributors assumed anyone refusing HIV self-testing was likely already known to 
be HIV-positive. Therefore, we anticipate that re-testing among known HIV-positive women 
already linked to care was common, as has been identified in previous research in Malawi.18 
Tracking linkage to post-test services was also likely underreported as female sex workers 
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used aliases at ART services, frequently attended services other than those provide through 
Pakachere Institute and were highly mobile. Peer distributors managed the demonstration of 
HIV self-testing with ease, but high demand was hindered by difficulty in resupplying test 
kits weekly. We identified additional distribution challenges including alcohol-related issues 
for some female sex workers, and concerns that the peer distributors wanted to steal their 
clients. 
The female sex workers expressed excitement that HIV self-testing kits were 
distributed through peers (Box 2). They considered this approach better than clinic-based 
testing, describing it as convenient, confidential, flexible, less costly, easy to use and less 
intrusive for individuals in high-risk occupations. The women perceived peer distributors as 
individuals who maintained the voluntary nature of the process and who understood and 
safeguarded the privacy of self-testers, and this made peer distributors feel accepted and 
respected. However, coverage of a peer-led model was perceived to be restricted to people 
who encountered the distributor, therefore ignoring hidden female sex workers and those 
working in high-risk environments. Distribution of test kits was not possible where potential 
testers were drunk or were working. 
Scale-up phase 
Zimbabwe 
In the scale-up phase in Zimbabwe, data on distribution of test kits from seven Sisters clinics 
and via community outreach showed that over the distribution period a total of 19 251 women 
presented for testing and 12 071 (63%) opted to self-test. Among self-testers, 11 347 (94%) 
tested onsite. Among those testing onsite, 1616 (14%) went for confirmatory testing, of 
whom 1443 (89%) were confirmed positive. Of the 7180 women who opted for provider-
delivered testing, 1482 (21%) were confirmed positive. All those confirmed positive were 
referred for HIV care. Over a 12-month period, 12 061 female sex workers were offered test 
kits for their regular partners or clients. A total of 972 (8%) women accepted a total of 1056 
test kits, with 896 (92%) accepting one kit, 68 (7%) accepting two kits and 8 (1%) accepting 
the maximum three kits. 
Additional approaches to provision of HIV self-testing were explored in 15 focus 
group discussions with 7–10 participants each. Willingness to distribute test kits was high 
among peer educators, care promoters and hairdressers, with some offering to also provide 
pre-test counselling or door-to-door distribution. Most female sex workers attending Harare 
Sisters services were against the distribution of kits by peer educators or alternative 
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providers. Similar to Malawi, they expressed concerns that peers would not maintain 
confidentiality. They preferred distribution by Sisters staff, with onsite self-testing available 
(Box 2). 
We also conducted four focus group discussions among 39 female sex workers who 
had never attended Sisters services. These women had limited awareness of HIV self-testing 
but thought it would increase the uptake of testing. Views on distribution of test kits varied, 
but peer educators (with whom this population had limited contact) were considered possible 
distributors. In keeping with their limited engagement with clinic services, these women 
expressed privacy concerns and greater distrust of these services. 
Discussion 
This comparison of implementing HIV self-testing for female sex workers in two high-
burden countries highlights differences in approach, as well as similarities, both of which 
reflect the underlying service context. In Zimbabwe there was a detailed understanding of the 
context of female sex workers, and dedicated services reaching a high number of women 
since 2009. This setting offered a ready framework to implement and evaluate HIV self-
testing strategies. Women’s preferences for how to access HIV self-testing differed 
substantially according to how supportive the existing programme infrastructure was. When 
offered through a strong female sex worker programme, clinic-based HIV self-testing 
distribution with onsite self-testing was preferred by the women. In contrast, peer-distribution 
models were favoured by female sex workers in Malawi and female sex workers in 
Zimbabwe who were not engaged in the programme. The advantages of clinic-based 
distribution were that uptake of onsite self-testing was high and almost all women reported 
linking into post-test services. An advantage of peer distribution was the potential to reach 
female sex workers not previously linked into clinical services. 
Malawi, in contrast to Zimbabwe, had little prior experience with programming for 
female sex workers, and a rapid ethnographic assessment resulted in a better understanding of 
the context and needs of female sex workers. This assessment provided valuable insight into 
the optimal distribution strategy for self-testing kits, given the more limited female sex-
worker-friendly services. Malawi used a peer-led approach, which despite some reservations, 
was considered feasible and acceptable to female sex workers. While HIV self-testing proved 
acceptable in general, and specifically this distribution model, a rigorous evaluation of social 
harms indicated that some women felt coerced into testing or forced to tell their partners.19 
Understanding how these events occurred and ways to prevent adverse outcomes is critical in 
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HIV self-testing, as with any HIV testing services, and particularly for female sex workers 
who often face high levels of stigma, discrimination, exclusion and violence. Supply-side 
logistics were challenging, leading to lower-than-anticipated distribution of self-testing kits 
and poor ability to demonstrate linkage to post-test care. Similar to HIV self-testing 
programmes elsewhere, implementers had concerns about theft or inappropriate storage of 
HIV self-testing kits, resulting in supply shortages. Supporting the peer-distributor model, a 
cluster-randomized trial in Uganda comparing distribution strategies showed that a peer-
distribution model reached more individuals than did HIV self-testing provided via vouchers 
for redemption at non-specialist clinics.9 
Important to our approach in both countries was the involvement of female sex 
workers at each step in the process, to guide programme development and scale-up. Health 
ministries and other stakeholders were also closely involved. This involvement resulted in 
different implementation strategies and highlighted the importance of not transferring 
implementation models from one setting to another without formative work. Zimbabwe’s 
clinic-based strategy was readily scaled-up nationally. As a single distribution strategy is 
unlikely to reach everyone, additional strategies to reach a broader segment of the population 
with HIV self-testing services, including providing kits for partners, were then implemented. 
Qualitative research conducted throughout planning and implementation in both countries 
enhanced understanding of the needs, opinions and experiences of female sex workers 
regarding HIV self-testing programmes. 
In Zimbabwe, we demonstrated high accuracy with unassisted HIV self-testing when 
combined with instructions for use and an instructional video.15 General literacy and HIV 
knowledge is generally high among female sex workers in Zimbabwe, in contrast to Malawi. 
Other studies have shown differing results. In Uganda, even with an in-person demonstration, 
sensitivity and specificity of HIV self-testing were below 70%, primarily due to difficulties 
interpreting the results.20 Accurate testing in one context cannot therefore be generalized to 
female sex workers in all settings. Ensuring instructions for use provided with test kits can 
support accuracy of testing is an important pre-implementation step. 
While Malawi has not explored secondary distribution of HIV self-testing through 
female sex workers, Zimbabwe demonstrated success with this strategy. Data from Kenya 
also support this strategy,12 which can infiltrate high-risk social and sexual networks. As with 
primary distribution, kits can be disseminated through clinics, peers, community outreach and 
voucher systems. Important considerations are acceptability, accuracy, safety and subsequent 
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uptake of HIV care and prevention services. The risk of social harm with secondary 
distribution strategies may be greater, and strategies to mitigate this are required. 
Measuring and evaluating linkage to post-test services is a common challenge with 
HIV self-testing, and among female sex workers this is no different. One of the strongest 
advantages of facility-based distribution is the ease and completeness of monitoring 
confirmatory testing. In contrast, data for women and their partners using HIV self-testing 
kits offsite was incomplete and less reliable. However, a key tenet of self-testing is the 
privacy it affords, which was highly valued in these criminalized and vulnerable populations 
in both countries. Access to private HIV self-testing should not be undermined by over-eager 
efforts to collect and track results, linkage data or identifying information. Additionally, peer 
distribution of HIV self-testing kits is not a substitute for providing comprehensive services 
for female sex workers, which appear to be strongly preferred when available. Peer and 
secondary distribution strategies may then act to stimulate demand for comprehensive HIV 
services. 
Our implementation data has some limitations. Methods across countries were not 
identical, resulting in challenges for comparing and generalizing the results. We cannot be 
certain of the representativeness of our participants. Zimbabwe female sex workers were, by 
definition, more exposed to services than those in Malawi. Our data do not adequately 
capture linkage into post-test support services, a common limitation in HIV self-testing 
programmes. Importantly, our research looked only at female sex workers and did not 
explore the unique needs of other sex worker populations. 
Bringing HIV self-testing to scale for female sex workers has the potential to improve 
awareness of HIV status, the first step for prevention and care services. Ensuring female sex 
workers are adequately engaged in HIV prevention and care is important both for their own 
health and well-being, and for the broader public health.21 Investment in these services is 
likely to be crucial to controlling the HIV epidemic. Our studies highlight important gaps and 
questions that remain to be answered (Box 3). As for other interventions for female sex 
workers, an enabling environment is essential, including decriminalization of sex workers 
and programmes that build community empowerment.22 HIV self-testing has the potential to 
be one of the tools to facilitate this process.  
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Box 1. Settings of the studies HIV self-testing services for female sex workers in Malawi and 
Zimbabwe  
In Malawi, research on HIV self-testing has been carried out in collaboration with Pakachere Institute 
of Health and Development Communication, the implementing partner for female sex workers’ services 
in Blantyre and Mangochi districts. Pakachere Institute was providing outreach services to female sex 
workers, including sexually transmitted infection screening and treatment; family planning; HIV testing 
services; and HIV prevention services such as distribution of condoms and lubricants. Services were 
provided through funding from the Malawi Linkages project at three female sex workers’ drop-in clinics 
operating out of primary care clinics. Outreach was mainly delivered through peer educators.  
Research on HIV self-testing in Zimbabwe has been conducted within the Sisters with a Voice 
programme by several investigators in partnership with Zimbabwe’s Ministry of Health and Child Care. 
Self-testing is offered through facilities with the option of self-testing on site or taking tests kits away. 
The programme combines community mobilization with risk-reduction counselling and efforts to 
increase HIV testing, alongside provision of condoms and other sexual health services. For those 
testing HIV-positive the programme assists with referral to government ART services and provides 
support for treatment adherence. For those testing negative, women are encouraged to engage in 
routine testing and, when available, are offered referral for pre-exposure prophylaxis. The HIV self-
testing programme was implemented within this framework.  
HIV: human immunodeficiency virus. 
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Box 2. Perspectives on HIV self-testing for female sex workers in Malawi and Zimbabwe 
We present some perspectives from qualitative research of female sex workers and other stakeholders 
on acceptability of HIV self-testing, linkage to post-test services and HIV self-testing distribution models. 
Formative assessment phase 
Malawi 
Female sex workers:  
“HIV self-testing saves transport because you can do it at home, as opposed to the blood based which 
requires one to go to the hospital.” 
“You don’t wait for anyone to tell you your status; You know your own status therefore it is more private 
and it’s up to you whether you tell someone or not.”  
Zimbabwe 
Female sex workers enrolled in Sisters programmes:  
“If they [female sex workers] have been taught about self-testing, what it is, how it is done, it [testing 
uptake] would increase because most people like their privacy a lot.” 20-year-old sex worker of 2 years 
“I think that if a person wants to self-test, they should come to the clinic and be given a kit here, right 
here.” 37-year-old sex worker of 8 years 
Implementation phase 
Malawi 
Female sex workers:  
“This kit is comfortable and easy to use. The self-testing process is better because it doesn’t involve 
any piercings hence, does not hurt.”  
“They [peer-distributors] were gentle with us and told us that they are not forcing anyone to test. It was 
our decision.”  
“They [peer-distributors] encouraged those of us that were afraid to test to finally get an HIV test.”  
“They [peer-distributors] didn’t ask us our results when giving them the envelopes. It was up to us to 
disclose. They should be maintained because they kept our information safe.”  
Scale-up phase 
Zimbabwe 
Female sex workers not enrolled in Sisters programming:  
“You can just stay at home hesitating, to get medication because there is no one encouraging you.” 25-
year-old sex worker 
“I want to be caught [test positive] and then I can start taking the pills before I am bed ridden if I have 
it.” 28-year-old sex worker  
“So if you are testing yourself, and you see your results, if you test positive you then access treatment, 
alone, you do it yourself, just doing it for yourself, without anyone knowing that, you are positive.” 28-
year-old sex worker 
Female sex workers enrolled in Sisters programming:  
“As soon as you leave she [the peer-educator] will talk about you saying ‘You see the lady who just left? 
I have given her a self-test kit’.” 40-year-old sex worker of 10 years 
“Hairdressers should not even [distribute]: they will obviously remain behind and talk [about us].” 20-
year-old sex worker of 3 years 
“We don’t want to get from hairdressers, their husbands are our clients.” 29-year-old sex worker of 
8 years 
“If it’s me, I will give [vouchers] to my workmates at our workplace, as sex workers.” 22-year-old sex 
worker of 2 years 
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Peer educators:  
“As peer educators, our role first of all is to provide counselling, educating the person we would want to 
give self-testing kits to.” 26-year-old sex worker of 3 years 
“I view it [self-testing] as a good thing, even our clients who are reluctant to visit health centres… they 
might accept this one and see their results on their own.” 36-year-old sex worker of 8 years 
“A hairdresser is a person just like me. Maybe I would have snatched her partner or client the previous 
day… She might not give me the kit even if I want it because… she will be frustrated with me. Plus, 
they can take these kits and misuse them giving to her relatives instead of giving to sex workers.” 37-
year-old sex worker of 8 years 
Hairdressers involved in condom promotion:  
“For me to be motivated to do the work, if you give me money…not to give me a salary as someone 
who is employed, just some money for me to value your work, it gives me strength for me to do it 
wholeheartedly.” 30-year-old hairdresser of 15 years 
HIV: human immunodeficiency virus. 
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Box 3. Lessons learnt and research gaps identified in implementation and scale-up of HIV self-
testing for female sex workers in Malawi and Zimbabwe 
Lessons learnt 
 Female sex workers must be involved at all stages of planning and implementation. 
 Female sex workers can test themselves accurately if adequately supported, but this may 
depend on the context or on women’s levels of education and literacy. 
 Acceptability of HIV self-testing by female sex workers is high, mainly because it overcomes 
some of the barriers they face, or perceive they face, when testing through general population 
or targeted services. 
 The desire of programme implementers to measure linkage to prevention and care needs to 
be balanced against female sex workers’ desire for privacy and confidentiality, which is key to 
the high acceptability of HIV self-testing in this population. 
 Female sex workers have the potential to reach other hidden, high-risk populations using 
secondary distribution. 
 Despite little evidence of social harms, distribution models need to consider concerns that 
coercion to test might occur. Systems for monitoring and mitigating social harm need to be in 
place. 
 Models of distribution will likely need to be adapted to each setting and with explicit input from 
sex workers about what is likely to work in their context. 
Research gaps 
 How should we optimize measurement of linkage to prevention and care without 
compromising the key feature that makes HIV self-testing acceptable i.e. desire for privacy 
and confidentiality? 
 Can distribution of HIV self-test kits be done in a way that builds community trust and social 
cohesion and thereby improves female sex workers’ engagement with HIV and other health-
care services? 
 How should we adapt distribution and support to increase awareness of HIV status and 
linkage to prevention and care among younger women who sell sex? 
 What are the optimal systems for monitoring and mitigating social harms? 
 How could newer and improved HIV self-testing kits be used to support implementation of 
pre-exposure prophylaxis among female sex workers? 
 How do we optimize secondary distribution to reach hidden high-risk populations in a way that 
is safe, maximizes impact and is cost‒effective? 
 What is the relative cost‒effectiveness of different approaches to distribution of HIV self-test 
kits? 
 How do we optimize HIV self-testing programmes to address the specific needs of other sex-
worker groups, including male and transgender sex workers? 
HIV: human immunodeficiency virus. 
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Table 1. Methods used in studies of HIV self-testing programmes for female sex workers in Malawi and Zimbabwe, 2013–2018  
Objective, by phase and 
country 
Study design Inclusion criteria and 
recruitment of participants 
Outcomes studied and 
analyses 
Time period Results and 
conclusions 
I. Formative assessment phase 
Zimbabwe      
Assessment of 
acceptability of HIV self-
testing among female sex 
workers 
Representative survey of female sex workers 
participating in the Sisters Antiretroviral Therapy 
Programme for Prevention of HIV, an Integrated 
Response (SAPPH-Ire) trial.15 Baseline survey 
conducted in 14 communities, with 5 questions 
about hypothetical acceptability of HIV self-
testing 
Sample of 2722 female sex 
workers recruited via respondent-
driven sampling. Women had 
lived and worked in community for 
preceding 6 months; had 
exchanged sex for money or 
goods in past 30 days; were aged 
18 years or older 
Descriptive analysis of 
questionnaire data, weighted to 
take account of respondent-driven 
sampling recruitment and 
clustering 
Nov 2013–Dec 2013 Study confirmed high 
acceptability of self-
testing; 2069 (76%) of 
female sex workers were 
interested in testing 
themselves for HIV, 1960 
(72%) would test more 
often if HIV self-testing 
were available. Results 
also confirmed potential 
for HIV self-testing 
programming in this 
population 
Assessment of female sex 
worker's understanding of 
instructions for use and 
accuracy of HIV self-testing 
Female sex workers were provided with 
instructions and video demonstration of HIV self-
testing, then conducted self-testing in private. 
Immediate confirmatory testing was delivered. 
Confirmatory test was rapid HIV test conducted 
by health care provider blinded to women’s self-
test results, according to national algorithm. 
Women were video-recorded while self-testing to 
review for errors. Structured interviewer-
administered questionnaires about HIV self-
testing conducted with women pre- and post-test  
Convenience sample of 40 female 
sex workers attending Harare 
Sisters Clinic; aged 18 years or 
older 
Descriptive analysis of 
questionnaire data and review of 
videos. Reported sensitivity and 
specificity of self-test result 
compared with confirmatory test 
result 
Aug 2015–Sep 2015 Self-test accuracy was 
high, with 100% 
sensitivity and specificity. 
Results supported 
feasibility of self-test 
programming in this 
population 
Malawi 
Rapid ethnographic 
assessment of population 
sub-types, contexts and 
needs 
Participant observation in purposively selected 
bars and sex-worker locations. Embedded 
semi-structured interviews conducted with 
different groups for formal data collection 
Purposive recruitment of 34 
female sex workers, 2 peer 
educators and 101 facility owners 
Descriptive reports of triangulated 
data focusing on context including 
service hotspots, environments, 
social interactions and structural 
conditions for distribution of test kits 
Jan–Jun 2016 Study provided contextual 
data to inform workshop, 
including sex workers’ 
behaviours, interactions, 
preferences and barriers 
to self-testing 
Evaluation of potential HIV 
self-testing distribution 
models. Assessment of 
acceptability of using peer-
3-day participatory workshop for stakeholders to 
introduce HIV self-testing, present results of 
formative research and invite input on the 
proposed peer-distribution model 
Purposive recruitment of 
stakeholders, including 12 female 
sex workers, 3 peer educators in 
peer distribution communities, 5 
Evaluation of discussions using 
an iterative feedback process to 
determine a consensus on the 
final HIV self-testing programme 
Sep 2016 Inclusive, peer 
distribution model was 
acceptable to 
respondents. Results 
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distributors for HIV self-
testing kit distribution 
service providers and one 
municipal council representative 
model which would reflect local 
priorities and contexts 
informed refinement of 
distribution model and 
finalization of proposed 
intervention 
II. Implementation phase 
Zimbabwe 
Assessment of female sex 
workers’ preference for 
HIV self-testing versus 
standard HIV testing 
services. 
Observational study of direct offer of HIV self-
testing or standard HIV testing services to all 
female sex workers of unknown HIV status 
attending Harare Sisters clinic services. Cohort 
followed for intended-user intended-setting 
accuracy.a Interviewer-administered 
questionnaires conducted with women pre- and 
post-test 
All 607 female sex workers 
attending the Harare Sisters clinic 
for HIV testing; mobile phone 
owners; aged 18 years or older; 
consented to participate 
Descriptive analysis of data on 
participants’ preferences for 
testing, acceptability of testing and 
linkage to post-test services. 
Summary of qualitative results 
about distribution and support 
strategies 
Nov 2015–Apr 2016 325 female sex workers 
(54%) opted for HIV self-
testing; 313 (96%) self-
tested onsite, 97 (99%) 
of 98 women with a 
reactive result attended 
post-test services within 
4 weeks. Study informed 
early implementation of 
HIV self-testing 
programming 
Qualitative exploration of 
female sex workers’ views 
on HIV self-testing 
In-depth interviews with female sex workers Purposive recruitment of sample 
of 31 female sex workers from 
among the 325 who had used 
self-testing in the observational 
study 
Interviews coded and 
summarized, using a thematic 
approach with NVivo software 
(QSR International, Melbourne, 
Australia) 
Dec 2015–Apr 2016 Study further informed 
implementation of HIV 
self-testing programming 
Assessment of early 
implementation of HIV self-
testing programme 
Routine services included option of HIV self-
testing to use onsite or take home 
All female sex workers attending 
one of six Sisters clinics and 
accepting offer of HIV testing 
Descriptive analysis of 
participants’ preferences, 
acceptability of self-testing and 
linkage to post-test services 
Oct 2016‒present Study refined distribution 
strategies for test kits and 
assisted start of scale-up 
Malawi 
Assessment of early 
implementation of peer 
distribution model 
Peer distributors were trained to provide up to 2 
HIV self-testing kits to fellow female sex workers 
and provided with stock of test kits 
28 peer distributors initially 
recruited and trained from among 
female sex workers working in 
three districts: one urban and two 
rural (12 in Blantyre; 8 in Mulanje; 
8 in Chikwawa), including 1 lead 
peer distributor from each district. 
Eight distributors (6 in Blantyre; 2 
in Mulanje) were dropped due to 
poor performance, and 5 new 
distributors were trained in their 
place  
Descriptive analysis of 
participants’ uptake of self-testing 
and linkage to post-test services 
Feb 2017–Jul 2017 Study demonstrated 
feasibility of peer-
distribution model, with 
5281 test kits distribution, 
and highlighted some 
challenges and 
limitations 
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Monitoring and reporting 
on possible social harms of 
self-testing 
Cohort study with female sex workers reporting 
experience with HIV self-testing. Conducted 
over 3 months using pre-test (immediately after 
HIV self-testing) and post-test (3 months after 
testing). Study used cross-sectional audio 
computer-assisted self-interview surveys, 3-
month daily event reporting diaries, and serial 
biographical interviews 
265 female sex workers who 
received HIV self-testing kits 
through peer-distribution services 
Descriptive analysis of social 
harms, including coercion, forced 
testing and disclosure, and 
gender-based violence. Thematic 
analysis of contextual drivers of 
social harm 
Feb 2017–Nov 2017 Study provided insights 
on nature of social harm 
to female sex workers 
linked to peer distribution 
of HIV test kits. Harms 
were low level and 
primarily concerned 
coercive testing and 
forced disclosure of 
results. No breaches of 
confidentiality were 
reported 
Process evaluation, 
focused on HIV self-testing 
distribution and 
acceptability 
Focus group discussions Purposive sample of female sex 
workers who had self-tested (3 
focus groups among 21 
individuals), peer-distributors 
taking part in HIV self-testing 
distribution (1 focus group among 
8 individuals) 
Thematic content analysis used to 
code and summarize discussions 
Nov 2017–Jan 2018 Female sex workers had 
positive views on HIV 
self-testing via peer 
distribution. Peer-
distributors felt respected. 
Coverage was perceived 
as restricted 
III. Scale-up phase 
Zimbabweb 
Assessment of scaling-up 
HIV self-testing 
programme 
Distribution of HIV self-testing kits at 7 clinics 
and 12 outreach sites. Routine services include 
distribution of up to 3 additional HIV self-testing 
kits to anyone testing for HIV to take home for 
sexual partners 
All 19 251 female sex workers 
attending one of the seven static 
Sisters clinics or 12 outreach sites 
and accepting offer of HIV testing 
Descriptive analysis of routine 
programme data, e.g. number of 
women attending, for what 
reason, what services were 
provided 
Clinics: Oct 2016–
present; outreach: 
Sep 2017–present; 
additional kits for 
secondary 
distribution: Oct 
2017–present 
Study found consistent 
demand for HIV self-
testing with 12 071 (63%) 
opting to self-test. There 
was high preference for 
onsite self-testing, 11 347 
(94%) tested onsite, 
which facilitates easy 
linkage to post-test 
support and care. A 
minority (8%) of female 
sex workers took up 
additional test kits for 
regular clients and 
partners 
Qualitatively explore 
possible HIV self-testing 
service provision beyond 
Sisters clinics 
15 focus group discussions with 7–10 
participants each. Focus group discussion were 
conducted with stakeholders to evaluate 
additional HIV self-testing distribution strategies. 
Purposive selection of participants 
from 5 stakeholder groups: female 
sex workers attending Sisters 
services (6 focus groups with 54 
individuals), female sex workers 
Discussions coded and 
summarized using a thematic 
approach with NVivo software 
Sept 2016–Jan 2017; 
May 2017 
Stakeholders rejected 
some potential 
distribution strategies for 
test kits, e.g. distribution 
by hairdressers and 
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Emphasis was on how to reach those who do 
not attend Sisters clinics 
peer educators (6 groups with 55 
individuals), female condom sales 
agents (1 group of 7 individuals), 
condom-promoting hairdressers 
(2 groups among 16 individuals), 
and female sex workers not 
attending Sisters services (4 
groups among 39 individuals) 
condom promoters. 
Based on these results 
next steps will include 
proceeding with a 
community-based 
voucher system targeting 
hard-to-reach female sex 
workers and those in 
their social and sexual 
networks 
HIV: human immunodeficiency virus. 
a As per World Health Organization pre-qualification terminology, intended-use intended-setting accuracy study is evaluating implementation under suboptimal, 
real-life settings. 
b Scale-up was done only in Zimbabwe. 
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Table 2. Baseline characteristics among female sex workers opting for HIV 
self-testing in the implementation phase in Zimbabwe and Malawi 
Characteristic Value 
Malawi (n = 268) Zimbabwe (n = 325) 
Age, mean years (range) 25 (NA) 29 (18–62) 
Marital status, no. (%) of women     
Married or living as married 78 (29.1) 6 (1.9) 
Never married 98 (36.6) 34 (10.5) 
Separated or widowed 92 (34.3) 40 (12.3) 
Divorced 245 (75.4) 
Education, no. (%) of women 
 
 
No formal education 45 (16.8) 26 (2.6) 
Primary school 128 (47.8) 217 (21.7) 
Secondary school 91 (34.0) 692 (69.2) 
Tertiary education 4 (1.5) 65 (6.5) 
Food insecure in past month, no. (%) of 
women 
    
Never NA 129 (39.7) 
Sometimes NA 115 (35.4) 
Often or always NA 81 (24.9) 
Ever tested for HIV, no. (%) of women 232 (86.6) 305 (93.9) 
Clients in last week, median no. (range) NA 4 (0–60) 
How much of income is through sex work, 
no. (%) of women 
    
Less than half NA 131 (40.3) 
More than half but not all NA 42 (12.9) 
All NA 152 (46.8) 
Used condom at last sex, no. (%) of women NA 233 (71.7) 
HIV: human immunodeficiency virus; NA: not applicable. 
Notes: We analysed questionnaire data from the implementation study in Zimbabwe (November 2015 
to April 2016) and selected comparison data from a nested sub-study of HIV self-testing peer-led 
distribution in Malawi (February 2017 to July 2017). The questionnaires for the two research studies 
were developed independently and therefore do not align perfectly. We present data from Zimbabwe 
and where possible include comparable from Malawi when a similar question was asked.  
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Table 3. Acceptability of self-testing among female sex workers opting for HIV 
self-testing in the implementation phase in Malawi and Zimbabwe 
Characteristic No. (%) of women 
Malawi 
(n = 186) 
Zimbabwe (n = 325) 
Tested at the clinic site NA 313 (96.3) 
Tested with someone else present 132 (70.1) 4 (1.2) 
Reported self-test not at all hard to 
use 
NA 325 (100.0) 
Test result  
 
Positive 61 (32.8) 98 (30.2) 
Negative 116 (64.0) 226 (69.5) 
Don't know/invalid 6 (3.2) 1 (0.3) 
Trusted that self-test result was 
correct 
NA 325 (100.0) 
Comfortable learning test result 
without a provider present 
NA 320 (98.5) 
Among those who tested HIV-
positive, sought post-test services 
43 (70.5) 97 (99.0) 
Among those who did not test HIV-
positive, would self-test again 
NA 227 (100.0) 
Among those who did not test HIV-
positive, would want next test to be 
self-test 
96 (51.6) 226 (99.6) 
If self-tested again, would like to test     
In own home NA 317 (97.5) 
In home of friend or partner or relative NA 1 (0.3) 
In a clinic or hospital NA 7 (2.2) 
If self-tested again, would like to test     
Alone NA 166 (51.1) 
With someone else present NA 159 (48.9) 
Would recommend self-testing to 
friend or family 
178 (95.7) 325 (100.0) 
Would recommend self-testing to a 
client 
NA 262 (80.6) 
Would like self-testing to be regularly 
available 
NA 325 (100) 
How hard was it to understand what 
services to attend after self-testing? 
 
 
Not at all hard NA 325 (100) 
Somewhat hard NA 0 
Very hard NA 0 
HIV: human immunodeficiency virus; NA: not applicable. 
Notes: We analysed data from the implementation study in Zimbabwe (November 2015 to April 2016) 
and selected comparison data from a nested sub-study of HIV self-testing peer-led distribution in 
Malawi (February 2017 to July 2017). The questionnaires for the two research studies were 
developed independently and therefore do not align perfectly. We present data from Zimbabwe and 
where possible include comparable from Malawi when a similar question was asked. 
 
